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2.
$\mathrm{o}\mathrm{C}$ $F(x, y, \ldots, z)\in \mathrm{C}[x, y, \ldots, z]$ $x$
deg(F) tdeg(F) $1\mathrm{c}(F)$
$F$ $e$
$\lfloor F\rfloor_{e}$ $e’$ $\lceil F\rceil^{e’}$ $[F]_{e}^{e’}$ $\lceil\lfloor F\rfloor_{e}\rceil^{e}$ ’
$M$ rank$(M)$
$\deg(F)=n,$ $\mathrm{t}\deg(F)=d$
$F(x, y, \ldots, Z)=fn^{X^{n}+}fn-1x-1+n\ldots+f_{0}$ , $f_{i}\in \mathrm{C}[y, \ldots, z](i=0,1, \ldots, n)$ (2)
$v$
tdeg $(f_{i})=e_{i}$ , $i=0,1,$ $\ldots,$ $n$












$F_{3}$ ( $F_{4}$ ) $y$
2
$F_{1},$
$\ldots$ , $F_{4}$ $A$
$A=F_{m_{1}}\cdot\cdot,.F_{m_{r}}=x^{r}+a_{r-1}x^{r}-1+\cdots+a_{0}$
$A$
$a_{i},$ $(i=0, \ldots, r-1)\text{ }arrow \text{ _{ } }$ [SSH92]
Theorem 4.2 tdeg $(a_{r-1})\leq 1$
$a_{r-1}=-(\varphi_{m_{1}}+\cdots+\varphi_{m_{r}})$





1. $S=(y-\hat{y}, \ldots, z-\hat{Z}),\hat{y},$ $\ldots,\hat{z}\in \mathrm{C}$ $F$ $S$
( $S=(y, \ldots, z)$
$F(x, y, \ldots, Z)\equiv F(X, 0, \ldots, 0)(\mathrm{m}\mathrm{o}\mathrm{d} S)$ )
2. $F(x, 0, \ldots, 0)$ .
3. Hensel $F(x, y, \ldots, z)$ $x$
4.
32 $\hat{E}$ $F$ $L\geq\hat{E}$ $L$
$\lfloor\varphi_{m_{1}}^{j}+\cdots+\dot{\psi}_{m_{r}}\rfloor_{\overline{E}}\equiv 0$ $(\mathrm{m}\mathrm{o}\mathrm{d} S^{L+}1),$ $(j=1,2, \ldots, n)$
$F_{m_{1}},$
$\ldots$ , $F_{m_{r}}$ $S^{L+1}$ $F$ 1)
32 [SSKS91, SSH92]
[SSKS91] Find-Relations
36 $j=1,2,$ $\ldots,$ $n$ M $i$ $(i=1,2, \ldots, n)$ $\lfloor\varphi_{i}^{j}\rfloor_{\hat{E}}$
$0$
Find-Relations Gauss














1) cf. [SSH92, Theorem 53]
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42 $F=AB$ tdeg $(a_{i})+\mathrm{t}\deg(b_{j})>\mathrm{t}\deg(fi+j)$ tdeg $(a_{i’})+\mathrm{t}\deg(b_{j’})>$
$\mathrm{t}\deg(f_{i}’+j^{\prime)},$ $i\neq i’,$ $j\neq j’$ $a_{i’}X^{i^{J}}$ $b_{j’}x^{j’}$ $A$ $B$
41 $(0,0)\text{ }$ $(0, \mathrm{e}_{0})_{\text{ }}$ $(n, e_{n})_{\text{ }}$
$(n, 0)$ $(i, e_{\dot{\mathrm{t}}})$ ,
$0<i<n$ ,
$D$
( 1 $D$ )
4.1 $F=AB$ $i+j\leq n$ $i$ $j$
($i+i,$ tdeg. $(a_{i}\mathrm{x}b_{j})$ ) $D$
42 1 $i$ $0,1,$ $\ldots,$ $n$
$D$ ( $(i, E_{i})$ $D$
$D$ )
4.1 (4) $A$ $F$ $A$





5.1 $k=1,$ $\ldots,\hat{n}$ $E_{k}’$
$E_{k}’= \max\{\min\{E_{k}, En-\overline{n}+k\}, E_{i}’+E_{j}’(i>0, j>0, i+j=k)\}$
$\tilde{E}_{0}=e_{n},\tilde{E}_{i}=ie_{n}+E_{i}’+1,$ $i=1,2,$ $\ldots,\hat{n}$ (5)
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3.1 Step 3 Hensel $k=2\tilde{E}_{\overline{n}}$
$F$ $x$






















$\tilde{H}=1_{\mathrm{C}}(F)^{n}-rF_{mr}\cdots F_{m_{n}}+1$ 5.1 $S^{2\overline{E}_{r}+1}$
tdeg $(\tilde{G})<\tilde{E}_{r}$ tdeg $(H)<\tilde{E}_{r}$ $\tilde{G},\tilde{H}$ $1\mathrm{c}(F)^{n-1}F$
. Hensel $2\tilde{E}_{r}+1>(n-1)e_{n}+d,$ $[\tilde{G}]_{\overline{E}}2\overline{E}_{r}=0r’[\tilde{H}]_{\overline{E}_{r}}^{2\overline{E}}r=0$
$\Delta\equiv 1\mathrm{c}(F)^{n}-1F-\tilde{G}\tilde{H}(\mathrm{m}\mathrm{o}\mathrm{d} s^{2\overline{E}+2}r)$ $0$
$S^{2\overline{E}_{r}+3}\Rightarrow$















[SSKS91] 32 $\text{ }t_{1},$ $t_{2},$ $\ldots$ ,
$M(t_{1}, t_{2}, \ldots, t_{n})$ Find-Relations
53 $t$ $tM+M’$
rank $(t’M+M’)=\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}(tM+M’)$ , $t’\in \mathrm{R}$
$t’M+M’\text{ }tM+M’$
54 $M,$ $M’$ $n$ rank $(t\prime M+M’)<\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}(tM+M’)$
$t’\in \mathrm{R}$ $n$
52 $j=1,2,\cdot\ldots,\hat{n}$ $M_{j}$ $i$ $(i=1,2, \ldots, n)$ ’ $\lfloor(\mathrm{l}\mathrm{c}(\mathrm{F})\varphi \mathrm{i})’\rfloor_{\overline{E}}j$
$0$




[Ka185, Lemma 1] Step 1 $S$ $2^{v}n^{v}d^{v}$
Step 1 1 $F(x,\hat{y}, \ldots,\hat{z})$
$O(d^{v+1}n)$ $\mathrm{g}\mathrm{c}\mathrm{d}(F(X,\hat{y}, \ldots,\hat{Z}), F’(x,\hat{y}, \ldots,\hat{Z}))$
$O(n^{2})$ $O(2^{v}d^{vv+2}n)+\mathrm{t}O(2^{v}d^{2v}+1n)v+1$
Step 2
Step 3 Hensel Lagrange $n$ 1
$n$ $O(n^{4})$
$v$ $K$ $K^{v}$ 1











Step 4( ) Step $1c(F)\varphi$
Find-Relations 2 $k$







$,$ $\deg_{t}(mi,j)\leq 1,$ $m_{i,j}\in \mathrm{C}[t]$
1. $i=2$
2. $j=i,$ $\ldots,$ $q$
$j$ $m_{i-1,i1}-$ $i-1$ $m_{j,i-1}$
3. $i$ $n-1$ $i$ 1 Step 1
$j$ $m_{i-1,i1}-$ $m_{i-1,i1}-$ $i-1$ $i^{2}q’$
$i-1$ $m_{j,i-1}$ $i-1$ $i-1$ $m_{j,i-1}$
$i-1$ . $i^{2}q’$ $q-i+1$
$2i^{2}qq’$ $i$ 2 $q$
$2qq^{;}(2^{2}+\cdots+q^{2})<2q^{4}q’$
$O(q^{4}q)$’ $n\cross((2\tilde{E}_{\overline{n}})v-\tilde{E}^{v})k$
$n^{4}((2\tilde{E}_{\overline{n}})v-\tilde{E}^{v})k$ $=n^{4}((2nd+2)^{v} - (2kd+1)^{v})$ $\approx 2^{2v}n^{v+4}d^{v}$
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